Diarrhoea due to deficiency of the intestinal disaccharidases is now well recognized in children (Weijers, van de Kamer, Dicke, and Ijsseling, 1961; Townley, 1966; Anderson, Messer, Townley, and Freeman, 1963) and is becoming increasingly recognized in adults (Haemmerli, Kistler, Ammann, Marthaler, Semenza, Auricchio, and Prader, 1965) . Most of these patients have a deficiency of intestinal lactase, and only rarely is the diarrhoea due to deficiency of other disaccharidases, sucrase and isomaltase. The purpose of this paper is to report another case of diarrhoea in an adult due to deficiency of intestinal sucrase and isomaltase because of the apparent rarity of this condition and because there are a few features of this case which may add to our knowledge of the disease.
CASE REPORT
The patient was aged 23, and a State Registered Nurse, when she presented to the Out-Patient Department in September 1965. She complained of diarrhoea, passing two to five loose, bulky stools per day. As an infant she was well, breast fed until aged 4 months, and then weaned. Although there was then war-time sugar rationing her mother states that there was no shortage of sugar in her household, and that our patient was fed normal amounts of sugar. She had no bowel symptoms until aged 4-5 years, when she began to pass two to five stools per day, and this had continued until the present time. She had occasional exacerbations of diarrhoea when she passed up to 12 stools per day. The diarrhoea was sometimes associated with rumblings in the abdomen, and with mild colicky lower abdominal pain. She had noticed that the symptoms were worse one to three hours after she had eaten a bar of chocolate or other very sweet foods, and she tended to avoid these. Jejunal biopsy The specimen obtained (using a Crosby capsule and x-ray screening) had a dissecting microscope appearance of finger and leaf-like villi, within normal limits ( Fig. 1) . Histology showed some irregular shaped villi, but otherwise appearances were within normal limits (Fig. 2) .
Electron microscopy showed that the ultrastructure of the epithelial cells was normal, and that in particular the microvilli were normal.
Radiology A small bowel meal using barium sulphate (Micropaque) alone was normal. When 25 g. of sucrose was added to the barium mixture the appearances were grossly abnormal (Laws and Neale, 1966) . The small intestine appeared distended by dilute contrast medium. The contrast medium reached the caecum rapidly, within about 40 min., and peristalsis appeared active. The radiographic appearances after a lactose-barium meal were normal.
Disaccharide levels The results of these, using the methods of Dalqvist (1961) and Plotkin and Isselbacher (1964) , are set out in Table I .
Disaccharide tolerance tests (see Fig. 4 ) Following the ingestion of 50 g. of sucrose the patient had a marked exacerbation of symptoms one and a half hours later.
From the last three tests it was concluded that the patient had an isolated deficiency ofsucrase and isomaltase in the intestinal epithelial cells. Stool weights The stool weights averaged about 650 g. while the patient was on an ordinary ward diet (Fig. 4) . The stools were always acid, ranging from pH 4.5 to 5-5 but falling to pH 4-2 after the sucrose load. trying a diet without sucrose and low in starch. Taking Bi-myconase the patient was symptomatically improved, the numbers of stools per day fell from between three and six to one or two, she had less rumbling in the abdomen, and the daily stool weights were reduced (see Fig. 4 ).
She was then put on a sucrose-free diet with a restricted starch intake. There was even greater improvement in symptoms on this diet, with only one normal stool per day with normal stool weights (Fig. 4) Fig. 4) .
Management of the patient consisted first in trying replacement therapy with Bi-myconase, a commercial preparation of sucrase and amylase, and secondly in There are several features of importance in this case.
The age of onset of symptoms was 4-5 years and the patient was apparently able to tolerate sucrose well until this age. This contrasts with the cases of inherited sucrase deficiency described by Anderson et al. (1963) when symptoms began as soon as sucrose was introduced into the diet of the infant. These two patients were siblings, suggesting a genetic factor in the aetiology of the deficiency. There was no suggestion that anyone else in the family of our patient had any intolerance to sucrose. Our patient also contrasts with the cases of inherited enzyme deficiency in that in the latter the symptoms tend to improve spontaneously in later childhood, whereas in this case the symptoms developed in childhood, and persisted. Our patient is similar to other cases described (Neale, Clark, and Levin, 1965; Sonntag, Brill, Troyer, Welsh, Semenza, and Prader, 1964; Jansen, Que, and Veeger, 1965; Welsh and Brown, 1966) , where the patients were apparently able to tolerate sucrose well for a variable period in early life, but later developed an intolerance to it.
The enzyme levels in the intestinal mucosa showed a complete absence of sucrase and an almost complete absence of isomaltase, but the other enzyme levels were well within normal limits. This contrasts with the case described by Neale et al. (1965) where the lactase level was at the borderline between low and normal, and where the lactosebarium meal also showed borderline changes in the small bowel (Laws and Neale, 1966) .
It remains a curious unexplained fact that some patients with a disaccharide deficiency have very few symptoms whilst others are quite severely troubled with diarrhoea. In this patient we tried to elucidate the cause of the diarrhoea, which might be due to osmotic effects of sucrose and low molecular weight acids in the distal small bowel and colon, or might be due to altered colonicflora.The colonic flora in this case was predominantly a lactobacillus. This was eliminated by a week's course of tetracycline, but there was no change in frequency of bowel action or in stool weights. This suggests that the diarrhoea was more likely to be caused by increased osmotic effects of undigested or partially digested sucrose than to altered colonic flora.
This enzyme deficiency, although only rarely reported, may be more common than at present suspected. The 'cheesy' smell of the stools was very striking, and was also noted by Neale et al. (1965) in their patient. This, and the fairly simple radiological investigation described by Laws and Neale (1966) , may lead to the more frequent diagnosis of this enzyme deficiency.
As regards management of this condition, theoretically it should be possible to treat these patients with enzyme replacement as sucrase is not destroyed by gastric juice. However, in this patient, although there was some improvement on Bimyconase, the effect of eliminating sugar from the diet was much more striking and brought about a dramatic improvement in symptoms. She does not find much difficulty in avoiding sweetened foods.
SUMMARY
A further case of intestinal sucrase-isomaltase deficiency presenting in an adult is described. 
